UTICS: SOLVING DECADES OF AVIATI

1989 4 1995 996 1998

Propulsion Controlled High Speed Research (HSR) Program 1990-1999: Interest in a supersonic transport had been renewed, and Phase | of HSR focused 1995: Phase Il of the HSR program began to assess technologies to improve the economic competitiveness of a High-Speed

-, Aircraft (PCA) q 25 5 3 . . ) ] . - . . . 2 . . ’ . . p ,
. o - on the three key challenges to a High-Speed Civil Transport (HSCT): the sonic boom, airport and community noise, and ozone depletion. Civil Transport, including weight reduction, advanced control s stems flight deck instrumentation, and displays.
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D ] NASA developed a computer-assisted engine control system to The Advanced Control Technology for Integrated Vehicles (ACTIVE) Program April 24, 1996 February 2006

February 2008 National Aeronautics and Space Administration

: . . . . . .. . The F-15 ACTIVE achieved its . . : A broken fan blade was used to
allow pilots to land aircraft even after losing primary flight controls. - 1993-2006: A joint NASA, U.S. Air Force, McDonnell Douglas Aerospace, and Pratt & . " g Test flights of an F-15 proved that a flight control system built
- i et : . | ) , E i supersonic yaw vectoring flight I . . il-
Storm Hazards Program 1978-1986 B_yhadJUStl_ng the :hrlus’fdf_rom each Glmglne tONQX’SlAP, dOWH,hlef_t or " Whitney effort to evaluate thrust vectoring engine nozzles for improved high-angle of attack ~ ,; %ryden Fl¥ght Researcg:\ g on an artificial neural network can help pilots retain control of Itt‘; s(t):r;:ttr::gitr:tea::n?;;e::(:nt
g, e e R ot i [escaiciiancIa control and maneuverability, and to explore integrated intelligent flight control systems. Genter, Edwards, CA. their aircraft during destabilizing conditions.

and on actual transport aircraft. case made of lighter, composite

Low Visibility Environmental Research Aircraft and Sensor Technology (ERAST) Project : . material versus metal.
; Low Visipiuiry LANDING
Center/TRACON Automation System (CTAS) July 13, 1988 April 1990 - *“SURFACE OFERATIONS Landing and Surface 1994-2003: Pioneering research on high-altitude, long-endurance unmanned aircraft. July 7, 1997 o August 6, 1998 w August 13, 2001 June 26, 2003 : ¢r? n:f2?05f ic b
. ] . NASA researchers convinced “CTAS” became the official : . 4 Pathfinder UAV set an unofficial ~ The modified, extended-wing The Helios uncrewed solar- Helios crashes after malfunction EioT1ects of Sonic DRCIEEY
1986-1990: NASA foundational papers on trajectory FAA to approve access to live name and the system began —9 Operations Projec September 11, 1995 altitude record of 71,500 feet for ~ Pathfinder Plus flew to a powered UAV flew to world siiclires'and humansS QIS
optimization led to development of a system of software radar data. using live data from FAA air & — - | 1993-2000 r __ Pathfinder Unmanned Aerial Vehicle (UAV) set a new altitude a solar-powered aircraft. record altitude for propeller- ’ record altitude of 96,863 feet. ground were measured using
tools to improve traffic flow and fuel efficiency. traffic control centers. L Research created early =~ record of 50,567 feet for a solar-powered aircraft. driven aircraft of 80,201 feet. microphone arrays to capture
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e e —— = — cepts for GPS-based airp el ﬂ - ———————TM Isoumljt't(ro(;n aircraft flying at
- map displays now on the —~ = it e ' X-43A P i M. h 27. 2 ow altitudes.
_ . he - : . - rogram 2002-2004: The X-43A airplane arch 27, 2004
Forward Swept Wing Research 1981-1990 December 8, 1988 " Airbus A380 and forhieae L October 2000 used ,-nnova?,-ve scramiet technoloay to fl ar’:ten X-43A set a new aeronautical
X-29-1 completed its flight research program with flight number 242. guidance cockpit displays tc " - ; NASA and the FAA tested an ) ) L gy y speed record of Mach 6.83—
improve safety. — - early version of the Runway times the speed of sound, setting a world’s record P - August 2006
s e —————————— i —— " ) g : : nearly 5,000 mph. June 5-7, 2005 The Future Air Traffic Manage- - March 2008

Incursion Prevention System, for air-breathing aircraft. F———

Advanced Composite Technology Program 1988-1997: This research program focused on how to use textile composite materials, from design through fabrication, on wing and fuselage primary structures which alerts pilots and air traffic

November 16, 2004 The Small Aircraft Transpor- ment Concepts Evaluation Tool A NASA wind tunnel hosted

for commercial or military aircraft. A key ACT contribution was the validation of braided or stitched composite structures as cost-effective, low-weight, high-durability options. ' o controllers to planes or other A second unpiloted flight of s LG L L (FACET) won NASA Software A tests of the Smart Material
. . a public demonstration to of the Year. FACET simulates Aprll 26, 2007
_____—— vehicles about to encroach on the X-43A resulted in a second : : s Actuated Rotor Technology
THGI runways. - speed record of Mach 9.68— showcase future technologies thousands of aircraft trajecto- First t_est flight of the Strato- (SMART)—new trailing edge
Airborne Wind Shear Detection Program 1986-1993: This program developed the first 1991-1992 4 November 30, 1994 gy : ~ nearly 7,000 mph. : LIS h R ries and assists air traffic con- spheric Observatory for Infrared | ¢ontrol flaps and “smart” ma-
onboard sensor system that can give pilots advance warning of dangerous wind shear conditions. NASA flew 130 flights through dangerous weather to test the ~ A Continental Airlines Boeing e ——— could help small planes better trol managers plan for efficient | Astronomy (SOFIA), a Boeing terial actuators that can reduce

forward-looking Doppler radar. 737-300 was the first commer- utilize small airports in all kinds travel flow across the country. 747 carrying an infrared tele- helicopter vibrations and noise.

ware tool for controlling arri 2 T " Ultra-Efficient Engine Technology (UEET) Program October 1, 1999-2004: In light of future aviation growth, NASA created UEET to research ways to reduce

cial flight to use the forward- e . ; U = - . ot , . . =L - y ; . of weather. scope to capture images and
o DA o datect ing air traffic, was deployed at tailless fighte ! | f . nitric oxide and carbon dioxide emissions from commercial and military jet engines while maintaining performance and fuel efficiency. Multiple engine demonstrations and spectra not possible by the larg-
wind shear. . Eﬁgis;t/':ﬁ;’vlg&hr thgf:gﬂ of 31 test flights, showing R | new computer simulation tools were among the beneficial results from UEET. _ est ground-based telescopes.
r i J - high-speed vehicle without a . - - =, - - - e o ee—
= en-route facilities. tail could fly normally. Intelligent Flight Control Systems (IFCS) 1999-Ongoing: Neural network technology for aircraft control was invented to help aircraft recover from loss of control.
Mission Adaptive Wing (MAW) 1985-1989: The MAW, built by the Boeing Company, had a flexible outer skin that _— . . ,
could be adjusted in-flight using an internal mechanism to ’attain ideal aerodynamic shap,es for subsonic through super- AL_ltomatlc Depgndent Survelllance-BrPadcast (AD.S'B) Technolog_jy 1.99.5_2008" NASA supported a public/ qu stone Program 1999'2.006 . - . L . . . fgg_g began deployment at g&?:oo aircraft in Alaska re-
sonic speeds. It was tested by NASA and the U.S. Air Force through the Advanced Fighter Technology Inteqration program. l private partnership to test and deploy new airborne surveillance and cockpit avionics technology that complements This FAA-led program was the proving ground for ADS-B technology and its ability to reduce accidents among the thousands of general aviation pilots in the Alaska region who fly remote routes. ' e 9 P y_ A ADS-B to helb ai i
P - Y 23 9 9 gy Integ program. e 43 radar; provides air-to-air, air-to-ground, and ground-to-air functionality; improves safety and increases airport capacity. NASA supported installation of Global Positioning System (GPS)-based avionics and data link communications suites in commercial aircraft, along with ground systems, equipment and services. E‘;in:;':l'(es i e ::::‘),aegtionse-ffc:rc:s S gl
 October 18, 1985 AT . _ = — S —— e ———ame T RS— . T ———— ' e e i
_ = The MAW was first tested on = : cia o i = e : PN —dJune 2003 January 2004 August 10, 2006 X-48B Flight Tests
- anF-111. ; 3 = - e LA = = = = —-- R e ———F = ———————————— : o . NASA'’s Performance Data Twenty-one more test flights NASA and Guffstream AT 9 g
: Advanced Subsonic Technology (AST) Program 1992-1999: Led research into areas most likely to improve U.S. civil transport alrcraft including aircraft aging, noise reductlon, environmental impact, 2 v v : ' Analysis and Reporting System | of the modified F-5E were 2007-0Ongoing:

was recognized for helping air conducted:under the project fgi?; tse;itlfed”as;enls;sggzlrﬁ July 20, 2007

" ﬁ;_. - * R = ‘. 1 : traffic control centersimprove now renamed “Sha”ped Sonic - . mitigator on a NASA F-15B The first test flight of the 21-foot
I i saf_etya.nd efficiency through Boom Experiment. aircraft and proved it reduced wingspan X-48B Blended Wing
customized reports. the intensity of sonic booms Body research aircraft took
- - : caused by supersonic aircraft. place at NASA’s Dryden Flight
August 27, 2003 : . | November 200548 L Research Center.
“The F-5 Shaped Sonic Boom o . A three-week series of flight

productivity of the airport terminal area, propulsion, wing design, use of compos:te materials and improved flight controls. This work continues to inform aeronautlcs research at NASA.
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Advanced General Aviation Transport Experiments (AGATE) Program
1994-2001: Under the AST, AGATE revitalized the general aviation industry through an

F-18 !-Iigh Alpha Research V(-_)hicle (_HARV) 1987-1996: The HARV was developed to validate computer codes 'é’gslga::f’ il’?g:ward e alliance of government agencies, industry and universities that dramatically updated | ‘Demonstration research ' tests with the Boeing Company | pacember 2006- May 25. 2008
and wind tunnel test results relating to high angle of attack aerodynamics, flight controls and airflow phenomena. g p 4 flight deck and propulsion technologies, certification methods and airspace infrastructure aircraft proved its modified 4/ j" I and other partners proved that 5 Y 29, <
neider flew the F/A-18 High for small aircraft. [ g / scalloped or asymmetrical April 2007 After deploying a parachute

Alpha Research Vehicle (HARV) e _ - -~ —a = " kel i st __ forward section reduced the NASA’s 8-Foot High-Temper- ; system developed in collabo-

d h i i i chevrons on jet engine nozzles : . 2
with thrust vectoring paddles - ¢ ; intensity of sonic booms. oreasings rejduce g oisenas ature tunnel hosted testing of 5 ration with NASA aeronautics,
for the first time to demon- v e £ ; | September 2003 | Sept - Nov 2004 At ok Pratt & Whitney Rocketdyne’s e , the Phoenix Mars Lander

i ili NASA flight-tested a version of g i i i > i
strate improved agility. NASA's Surface Management 9 X-1 scramjet engine, a major ’ &l touched down in the northern

Synthetic Visions Systems that = 4 i
System software, which helps “ L4 Lechnology Ste RN e i g ol g

October 31, 2000 November 15, 2002 manage air traffic from gate uzs:r-cla)z\:esdlgtre]frl:isrmoiioerl':to | Ing hypersORicHliCiEIEEn T SanlS soil and water ice samples.
oty L Pl : s, October 29, 1998 Expedition One of the Interna- The Active Aeroelastic Wing to gate, was demonstrated at greate a.3-Diimage of objects 5.0) a reality.
s January 28, 1986 May 4, 1989 . 1 . v ot John Glenn returned tional Space Station launched F-18A was first flown to Memphis International Airport. outside the cockpit imprjoving June 6-7, 2007
g During the 25th launch of The Magellan mission to | - ‘ ‘ / -, ' s June 27-July 7, 1995 [ _ - i July 4, 1997 1 to space on the Space i July 22-27, 1999 from Baikonur Cosmodrome in explore how aerodynamically | flight safety in low \;isibility. , July 26, 2005 . January 19, 2006 NASA's MESSENGER (Mercury,
the space shuttle, an explo- Venus was launched. It ar- | il Space Shuttle Atlant/s : i g 8 The Mars Pathfinder landed on Shuttle Discovery (STS- g The Space Shuttle Columbia’s| Kazakhstan. Astronaut William . twisting flexible wings could February 1, 2003 il The Space Shuttle * The New Horizons space- Surface, Space Environment,

sion occurred 73 seconds | rived at Venus in Septem- April 24, 1990 2. o #% docked to the Mir space sta- |2 o I Mars and deployed the Sojourner 95). He was a test subject 26th flight was led by Air M. Shepherd and cosmonauts 4 improve maneuverability of g All crew members died January 3 and 24, 2004 | 4 Discovery lifted off into craft lifted off from Cape ‘ Geochemistry and Ranging)

into the flight of Space ber 1990 and, using radar, Launch of the Hubble Space ) ) z tion. It was the first of nine T = " ; rover. This mission marked the for spec'ific? inyfestigations Force Col. Eileen Collins, the | Yuri Pavolich Gidzenko and ' high-performance aircraft after the Space Shuttle NASA landed two Mars Explora- orbit, marking NASA’'s Canaveral, beginning its probe flew by Venus on its 1
Shuttle Challenger. All mapped 99 percent of the Telescope from the Space -~ A shuttle-Mir link-ups between e ; first refINTOFHENSRSNIIEIERE ongheisiilantios Setygeh first woman to command a Sergi K. Kirkalev became the | at transonic and supersonic Columbia broke up 15 tion Rovers, Spirit and Opportu- return to human spaceflight nine-year trip toward Pluto | way to encountering Mercury v www.nasa.gov
seven crew members died. planet’s surface. Shuttle Columbia (STS-31). Ll [2= : 1995 and 1998. - —d after nearly twenty years. space flight and aging. shuttle mission (STS - 93). first residents of the ISS. speeds. minutes before landing. nity, on the surface of Mars. after the Columbia disaster. and the Kuiper Belt. | in 2008. o
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